Inventor: SUGAYAetal. 
Docket No.: 10873.1339US01 

Title: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet I of 22 




FIG. 1 



Inventor: SUGAYAetal. 
Docket No.: 10873.1339US01 

Tide: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 2 of 22 




FIG. 2A 




FIG. 2B 



Inventor: SUGAYAetal. 
Docket No.: 10873.1339US01 

Title: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 3 of 22 



203 206 204 

A 



□ 




□ 


□ 




□ 








□ 


□ 








□ 


□ 








□ 


□ 


□ 


□ 


□ 


□ 



FIG. 3A 



Inventor: SUGAYA et al. 
Docket No.: 10873. 1339US01 

Title: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 4 of 22 




FIG. 3B 



Inventor: SUGAYAetal. 
Docket No.: 1O873.1339US01 

Title: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheets of 22 




FIG. 5B 



Inventor SUGAYAetal. 

DocketNo.: 10873. 1339US01 _ 0*1.-.. 

Title: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 6 of 22 




FIG. 6 



Inventor: SUGAYAetal. 

Docket No.: 10873. 1339US01 ^..r^ o 

Title: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAMb 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 7 of 22 



6 

( 603 




FIG. 7A 




601 610 609 607 



FIG. 7B 



Inventor SUGAYAetal. 
Docket No.: 10873. 1339US01 

Title. SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 8 of 22 




FIG. 8A 



603 604 602 




601 



610 609 



607 



FIG. 8B 



Inventor: SUGAYAetal. 
Docket No.: 10873. 1339US01 

Title: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 9 of 22 




FIG. 9C 



Inventor: SUGAYAetal. 
Docket No.: 10873.1339US01 

Title: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 10 of 22 



104a 104 




102 101 



FIG. 9E 



Inventor: SUGAYActal. 

™f semXductTdev.ce and method for manufacturing the same 

Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet U of 22 



31 

30a "irTaTT 30 

FIG. 10A 

31 

3Q3 ^lla'sjr 30 

FIG. 10B 



Inventor SUGAYAetal. 
Docket No.: 10873.1339US01 

Title: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 12 of 22 



303 




FIG. 11D 



Inventor: SUGAYAetal. 
Docket No.: 10873. 1339US01 

Title: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
Attorney Name: Douglas P. Mueller 
PlioneNo.: 612.371.5237 
Sheet 13 of 22 



43 

A 

45 45a 43a 43b 







a 






; \ Nv \ \ \; 








' — ' ^ 



46 

FIG.11E 



40a 

^ ^ 




302 




302a 
















xx\\ 




\ 


I 

40b 




40 307 







FIG.11F 



Inventor: SUGAYAetal. 
Docket No.: 10873. 1339US01 

Title: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 14 of 22 




FIG. 12A 



304 




^ 44 

46 



FIG. 13 



Inventor. SUGAYAelal. 

^^SEmCmDVCmKDEWlCE AND METHOD FOR MANUFACTURING THE SAME 

Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 15 of 22 





Inventor: SUGAYAetal. 
Docket No.: 10873.1339US01 

Title: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 16 of 22 




Inventor SUGAYActal. 
Docket No.: 10873.1339US01 

Title: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 17 of 22 



403 




FIG. 15B 



Inventor SUGAYAetal. 
Docket No.: 10873. 1339US01 

Title: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 18 of 22 




502a 



FIG. 16C 



Inventor: SUGAYActal. 
Docket No.: 10873. 1339US01 

Title: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 19 of 22 




FIG. 16E 



Inventor: SUGAYAetal. 
Docket No.: 10873.1339US01 

Title: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 20 of 22 




FIG. 17A 



906 907 









^/////////, 







905 
910 




90t 



FIG. 17B 




FIG. 17C 




FIG. 17D 



Inventor: SUGAYAetal. 

?S^%EM™SdEV.CE AND METHOD FOR MA^^ 

Attorney Name: Douglas P. Mueller 
Phone No.: 612.371,5237 
Sheet 21 of 22 




FIG. 18 



Inventor: SUOAYAetal. 
Docket No.: 10873.1339USOI 

Title: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5237 
Sheet 22 of 22 



1001 1000 




1003 1005 



FIG. 19 
PRIOR ART 



2001 




FIG. 20 
PRIOR ART 



